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Extraction Method of Attributes for
GUI Usability Automatic Evaluation of Android Applications

MASANORI OHGITATL-®)

MasaNAO Korepafl:P)

Abstract: Today, a huge number of applications with graphical-user-interface (GUI) is available on various
smartphones. However, it is difficult to design a user-friendly GUI for everyone. We aim to provide ap-
propriate improvement tips for the developers of GUI application on smartphones. The GUI usability vary
according to the characteristics of each applications. This study describes the method to extract a hidden
design model in excellent GUI applications by using a machine learning.
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Fig. 1 An Example of The Four Principles of Design in GUI
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Code. 1 GUI Tree which generated by Customized Hierarchy

Viewer

"zero": {
"image": "/tmp/gui-refine-cache/latele.nekocalc/zero.png",
"name": "android.widget.Button",
"property_drawing:getAlpha()": "1.0",
"property_drawing:getRotation()": "0.0",
"property_drawing:getSolidColor()": "O",
"property_drawing:getX()": "0.0",
"property_drawing:getY()": "99.0",
"property_getVisibility ()": "VISIBLE",
"property_isActivated()": "false",
"property_isClickable ()": "true",

"property_isEnabled ()": "true",

"property_isHovered()": "false",

"property_isSelected ()": "false",
"property_isSoundEffectsEnabled ()": "true",
"property_layout:getBaseline()": "69",
"property_layout:getHeight ()": "99",
"property_layout:getWidth()": "118",
"property_layout:hasTransientState()": "false",
"property_layout:isLayoutRtl()": "false",
"property_layout:layout_bottomMargin": "O",
"property_layout:layout_gravity": "NONE",
"property_layout:layout_height": "0"
"property_layout:layout_leftMarg
"property_layout:layout_rightMargin

non,

"property_layout:layout_topMargin": "0O",
"property_layout:layout_weight": "50.0",
"property_layout:layout_width": "MATCH_PARENT",
"property_layout:mBottom": "198",
"property_layout:mLeft": "O",
"property_layout:mRight": "118",
"property_layout:mTop": "99",
"property_measurement :mMinHeight": "96",
"property_measurement :mMinWidth": "128",
"property_padding:mPaddingBottom": "0O"
"property_padding:mPaddingLeft":
"property_padding:mPaddingRight" s
"property_padding:mPaddingTop": "O",
"property_scrolling:mScrollX":
"property_scrolling:mScrollY": "O"
"property_text:getTextSize()": "52.0",

Fig. 2 Image of view which captured by Customized Hierarchy

Viewer
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Fig. 3 Experiment Result - Important Attributes
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Fig. 4 Experiment Result - Frequency Distribution (Ex-

cerpted)

© 2016 Information Processing Society of Japan

162C51
2016/3/3

Table. 1 Experimented Apps

oo oogd o 0O oo O Ul Ul
oog oo 0 oo 0o
0
Calculator andanapps 2.0.5 4.1 A | - -
Calculator Apalon Apps 2.0 4.1 A 2 5
Pro free
CALCU Designer Cal- | 2.1.0 4.5 A | - -
Free culators
Calculator Digitalchemy, | 4.9.2 4.4 A 23 2
Plus Free LLC
Simple Cal- | Kugelschreiber| 3.0 4.1 A | - -
culator
LateCalc - | Latele Inc. 1.5.0 3.6 B 5 3
Calculator
NekoCalc - | Latele Inc. 1.3.0 4.3 A 1 -
Calculator
ooooo Loop- 1.31.0 | 3.8 B | - -
Sessions.LLC.
Colorful n225.zero 1.6 3.9 A 23 -
calculator
Panecal Appsys 6.0.2.2| 4.1 A 3 1
Scientific
Calculator
TigerCalc tripot 1.1 3.4 B | - -
RealCalc Quartic Soft- | 2.3.1 4.5 A - -
Scientific ware
Calculator
oooooo Nobuo _ 1 13 3.9 B | - -
02 CREATE
Pretty Cal- | Pretty Pet | 1.1.3v | 4.0 A | - -
culator Co
gooooo SoftBank 3.0.0 3.6 B 1 3
Corp.
Calculator 7th Gear 1.0 3.9 B - -
Calculator TricolorCat 1.10.7 | 4.1 A 8
Calculator woodsmall 1.6.5 4.0 A 13
inc.
Table. 2 Comparison Attributes (Excerpted)
ooo oo oo
Button.num gooooooooooo O
Button.dist Top 00OoOoooooo (moo) px
Button.dLeft 0oooooooo (ooo) px
Button.minHeight | 000000 (0DOO) px
Button.minWidth | 00000 (0DODO) px

0020110

[8] GoogleDl “Android Design”0 20140
https://developer.android.com/intl/en/design/
index.html (00O 0O O: 2015/12/16)

[4]  Appled “iOS Human Interface Guidelines” 20140

https://developer.apple.com/jp/devcenter/
ios/library/documentation/UserExperience/

Conceptual/MobileHIG/BasicsPart/BasicsPart.

html (0000 0: 2015/12/16)
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